INTRODUCTION
Today's modern machining industries face challenge to achieve high quality in terms of work piece dimensional accuracy, surface finish , less wear on cutting tools, economy of machining in terms of cost saving. Surface roughness of the machined part is the most important criteria to judge the quality of operation. The literature survey has revealed that several researchers have attempted to calculate the optimum cutting conditions in a turning operation. Brewer and Rueda developed various monograms to assist in the selection of optimum conditions [1] . Some of the other techniques which have been used to optimize the machining parameters include goal programming [2] and geometrical programming [3] Now a day's more attention is given to accuracy and surface roughness of the product in the industries. Surface roughness is the most important criteria in determining the machinability of the material .Surface roughness and dimensional accuracy are the major factors needed to predict the machining performances of any machining operation [4] . Optimization of machining parameters increases the utility for machining parameters increases the utility for machining economics and also increases the product quality to greater extent [5] .
II. TAGUCHI METHOD
Taguchi's parametric design is the effective tool for robust design it offers a simple and systematic qualitative optimal design to a relatively low cost. The Taguchi method of off-line (Engineering) quality control encompasses all stages of product/process development. However the key element for achieving high quality at low cost is Design of Experiments (DOE). In this paper Taguchi's (DOE) approach is used to analyze the effect of process parameters like cutting speed, feed, and depth of cut on Surface Roughness of AISI-1016 work material while machining with CBN tool and to obtain an optimal setting of these parameters that may result in good surface finish.
ANOVA (Analysis Of Variance)
ANOVA can be useful for determining influence of any given input parameter from a series of experimental results by design of experiments for machining process and it can be used to interpret experimental data. Analysis of variance (ANOVA) is a collection of statistical models, and their associated procedures, in which the observed variance in a particular variable is partitioned into components attributable to different sources of variation. In its simplest form, ANOVA provides a statistical test of whether or not the means of several groups are all equal, and therefore generalizes t-test to more than two groups.
ANOVA is used in the analysis of comparative experiments, those in which only the difference in outcomes is of interest. The statistical significance of the experiment is determined by a ratio of two variances. This ratio is independent of several possible alterations to the experimental observations: Adding a constant to all observations does not alter significance. Multiplying all observations by a constant does not alter significance. So ANOVA statistical significance results are independent of constant bias and scaling errors as well as the units used in expressing observations.
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III. Experimental Details
The experiment was conducted using work piece material AISI-1016. The cutting tool used was Cubic Boron Nitrite. CBN is the second only to diamond in the hardness. The tests were carried for a length of 300mm in a PSGA141 Conventional lathe. The cutting parameters are shown in the Table -1. Three levels of cutting speed, feed and depth of cut were used and are shown in the Table-1. 
Work-piece material and cutting tool insert.
AISI-1016 steel is used as a work piece material for carrying out the experimentation to optimize the surface roughness. The bars used are of 50mm diameter and 300mm length. and its chemical composition is given in Table-2. In these experiments, Cubic Boron Nitride inserts are used. Initially a rod of length 300mm is taken and 50mm length is placed inside the chuck of a lathe the remaining 250mm is turned for each trial and divided in to 50 parts each 5mm and then by using stylus (Surf test SJ210-P) instrument the surface roughness is measured between each part. 
IV. Experimental Readings
The surface roughness of machined surface has been measured by a stylus (Surf test SJ 210-P instrument) the dependent variable is surface roughness. The below DOF -Degrees of freedom , S.S -Sum of Squares , M.S -Mean of Squares and C -Contribution from the ANOVA Table-4 it is evident that the maximum contribution factor is feed having percentage contribution up to 64.5%. After that second main contribution is speed having percentage contribution up to 3.67% and depth of cut has very little role to play on surface roughness. Hence the individual ranking of cutting parameters on the average value of mean on surface roughness are shown in Table- Table and Response Table for Signal to noise ratios, based on the ranking it can be concluded that Speed has a greater influence on the Surface Roughness followed by Feed. Depth of Cut had least influence on Surface Roughness. 3. The validation experiment confirmed that the error occurred was less than that 2.0% between equation and actual value. 4. The optimal settings of process parameters for optimal Surafce Roughness are:
Speed(740), Feed (0.05) and DOC (1.0).This research gives us how Taguchi's parameter design to obtain optimum condition with lowest cost, minimum number of experiments and Industrial Engineers can use this method. The research can be extended for other materials using Tool Nose Radius, Lubricant Material Hardness etc as parameters.
